Résumé. 2014 Nous discutons le rôle joué par le désordre et la dimensionalité critique inférieure dans l'existence d'un spectre en 1/f. Nous présentons les résultats d'une simulation numérique d'un verre de spin d'Ising bidimensionel, montrant un spectre 1/f dans un domaine très étendu des températures et des fréquences.
Introduction.
The so-called 1/f noise (or flicker noise) deserves careful investigations : it is found in a wide class of physical phenomena [1, 2] , apparently completely uncorrelated, and it is very difficult to justify from a mathematical point of view [3] . The systems we are considering exhibit, in some physical observable, a fluctuation T(t), whose power spectrum for low values of the frequency ro, is found to behave as Originally 1 /f noise was found in the voltage fluctuations across a conductor carrying a constant electric current : moreover it exists in the fluctuations of oceanic currents, of sunspot number, of the luminosity of some stars, and the loudness of classical and modem music, etc. In the following we will just examine the problem in a solid state physics context (resistors with electric noise) : it should be noticed however that the overall picture we are proposing (quenched disorder and self-similarity) can be eventually used as a general mainframe toward the understanding of the various 1/f effects.
Since the flicker noise was observed in a very large class of resistors [4] (metallic films, carbon 'resistor, many kinds of diodes and junctions) it was suggested that a universal mechanism is needed to explain this feature.
Therefore some attempts have been made to explain the 1/f noise in terms of either turbulence or critical phenomena. Indeed both these phenomena exhibit self similarity and power law behaviour in the spectra of the correlation functions. An explanation of the flicker noise in terms of fully developed turbulence has been given by Handel Teitler and Osborne [5, 6] [7] , as well as random walks in random potentials obeying some scaling laws [3] , exhibit a 1/f spectrum. Here we will elaborate further on the role of disorder (section 3) and of the lower critical dimension (section 4), presenting numerical simulations, on a bidimensional Ising spin glass, that will support our thesis.
General considerations.
We will consider a statistical system S, and its dynamical evolution, governed by the Hamiltonian H. We will assume S being at equilibrium, (or possibly at quasi-equilibrium) and we will indicate by A(t) a generic observable. The Typical systems in which there is a strong experimental evidence that the response function depends on the frequency on a logarithmic scale are provided by real glasses and spin glasses [8] .
Then we expect to observe a 1/f behaviour of PA(w) if we identify A(t) with the total magnetization (the energy in the canonical formalism) for a spin (real) glass.
These considerations are of kinematical and/or thermodynamic nature. Actually, at least as far as spin glasses are concerned, there is a general agreement that fluctuations on a very large scale are generated by the hopping of the system among different equilibrium or quasi-equilibrium states [9, 10] (1).
A logarithmic frequency dependence of the response functions may also be found in systems at the lower critical dimension : i.e. those systems for which a possible transition is forbidden by the appearence of logarithmic divergences.
In the following we shall discuss in detail these The model defined by (3 .1) and (3.2) was analysed in reference [11] . Its static susceptibility x (the response function of the magnetization in our terminology) has a sharp peak at the freezing temperature Tf, which depends on the observation times.
Actually, the freezing of a group of spins into random directions is a non equilibrium, dynamic phenomenon, rather than an equilibrium phase tran-(1) The mechanism recalls that of point C, section 3, of the second part of [3] . sition, in 2 and possibly 3 dimensions [12] . In two dimensions T has to vanish at a unattainable equilibrium, but kB Tf = 1.4 Jo [5] in the experimental or computer observation time.
We are thus interested in the time evolution of the system : we will simulate its dynamic by a Heat Bath [13] and by a Monte Carlo [14] 4 . It is interesting to note that it is experimentally known [11] that in some solid state systems, C(T) -const. x T. Our results indicate that the linear dependence on T holds down to T ~ 0.6. On our observation time below this temperature the system is bounded in a valley, and its specific heat is very close to zero. For T Z T f the spectrum becomes white : the phase space landscape no longer has a self similar structure. A finite small magnetic field h does not affect the behaviour of the spectrum (see Figs. 5a and b) : a slow crossover to a white noise bqhaviour seems to be present only above h* =1= 0.
Finally, we checked the absence of finite volume effects from our computations : no significant differences appear when going to a 322 lattice at the observation time we used. Globally we used the equivalent of -3 hours of CDC 7600. 
